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PREFACE

This report is published to provide coastal engineers with the documenta-
tion of a package of computer programs for editing, analyzing, and displaying
beach profile survey data. This package, named the Beach Profile Analysis
System (BPAS), was needed for the analysis of a large data bank of field and
laboratory profile surveys. The work was carried out under the U.S. Aray
Coastal Engineering Research Center's (CERC) Beach Profile Studies work unit,
Shore Protection and Restoration Program, Coastal Engineering Area of Civil
Works Research and Development.

This veport (Vol. I), the first of eight volumes, contains an overview of
the system programs, inputs, and outputs.

The report was prepared by Marilyn V. Fleming, Systems Analyst, under the
supervision of P. Plerce, Chief, ADP Office, with the assistance of Allan E.
DeWall, Geologist, under the supervision of C.J. Galvin, former Chic¢€, Coastal
Processes Branch, and Mr. R.P. Savage, Chief, Research Division.

Instrumental insight concerning a previous version of the Beach Profile
Analysis System was provided by B. Sims. Programing was accomplished by
M. Fleming and T. Lawler with the assistance of D. French, J. Alquist,
R. Hylton, and F. Wilson.

The authors acknowledge the helpful discussions and review comments of
Drs. C., Everts, C. Galvin, R. Hallermeier, and C. Vincent, and W. Birkemeier,
M. Hemgley, T. Lawler, H.C. Miller, B. Sims, and P. Vitale.

Technical Director of CERC was Dr. Robert W. Whalin, P.E., upon publica-
tion of this report.

Comments on this publication are invited.

Approved for publication in accordance with Public Law 166, 79th Congress,
approved 31 July 1945, as supplemented by Public Law 172, 88th Congress,
approved 7 November 1963.

2 LA
TED E. BISHOP

Colonel, Corps of Engineers
Commander and Director
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CONVERSION FACTORS, U.S. CUSTOMARY TO METRIC (SI) UNITS OF MEASUREMENT

U.S. customary units of measurement used in this report can be converted to
metric (SI) units as follows:

Multiply by To obtain
inches 25.4 millimeters
2,54 centimeters
square inches 6.452 square centimeters
cubic inches 16.39 cubic centimeters
feet 30.48 centimeters
0.3048 meters
square feet 0.0929 square meters
cubic feet 0.0283 cubic meters
yards 0.9144 meters
square yards 0.836 square meters
cubic yards 0.7646 cubic meters
miles 1.6093 kilometers
square miles 259.0 hectares
knots 1.852 kilometers per hour
acres 0.4047 hectares
foot-pounds 1.3558 newton meters

millibars
ounces

pounds

ton, long
ton, short

degrees (angle)

Fahrenheit degrees

1.0197 x 1073
28.35

453.6
0.4536

1.0160
0.9072
0.01745

5/9

kilograms per square centimeter

grams

grams
kilograms

metric tons
metric tons
radians

Celsius degrees or Kelvins!

1To obtain Celsius (C) temperature readings from Fahrenheit (F) readings,
use formula: C = (5/9) (F -32).

To obtain Kelvin (K) readings, use formula:

K = (5/9) (F -32) + 273.15.
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BEACH PROFILE ANALYSIS SYSTEM (BPAS)
Volume I. System Overview

by
Marilyn V. Fleming and Allan E. DeWall

N I. INTRODUCTION

et o e . .

=
This report, the first of eight volumes, describes the structure and use
of the Beach Profile Analysis System (BPAS), a package of computer programs de-
rived from computer progrems developed over several years as a part of the
Coastal Engineering Research Center (CERC) Beach Evaluation Program (BEP). 1In
the course of the BEP, approximately 20,000 coastal profile line surveys were
collected over & 15-year period at 23 localities along the U.S. east coast,
gulf coast, west coast, and the coast of Lake Michigan (for background informa-
tion, see Galvin, 19691). These computer programs were also used to analyze
laboratory survey data durin, Qggglg_lﬁ&mnzdgl Effects in Beach
Studies (LEBS) projecti(Stafford and Chesnutt, 19772).:§;he BPAS, the primary
funetion of which is to compute and display shoreline and volmetric changes,
was designed to analyze beach profile data and laboratory profile data with the
obJective of obtaining conclusions of value in coastal engineering. Volumes II
to VIII are User's Guides and supporting informaetion for the following routines:

(a) Volume II. BPAS User's Guide: The Editing Routines, EDIT1 and \ ~\\\\

EDIT2 (Fleming and Lawler).

(b) Volume IITI. BPAS User's Guide: Analysis Module SURVY1l (Fleming
and Lawler).

(¢) Volume IV. BPAS User's Guide: Analysis Module SURVY2 (Fleming and
Lawler).

{d) Volume V. BPAS User's Guide: Analysis Module BEACH (Fleming and
Lawler).

(e) Volume VI. BPAS User's Guide: Analysis Module VOLCTR (Fleming and
Lawler).

(f) Volume VII. BPAS User's Guide: Analysis Module ELVDIS (Fleming,
Lawler, and French).

1GALVIN, C.J., "The CERC Beach Evaluation Program: Background," U.S. Army,
Corps of Engineers, Coastal Engineering Research Center, Washington, D.C.,
unpublished Sept. 1969.

23TAFFORD, R.P., and CHESNUTT, C.B., "Procedures Used in 10 Movable-Bed
Experiments,"” Vol., I, MR 77-T, Laboratory Effects in Beach Studies, U.S. Army,
Corps of Engineers, Coastal Engineering Research Center, Fort Belvoir, Va.,
June 1977.
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(g) Volume VIII. Support Appendixes for BPAS User's Guides (Fleming
and DeWall).

Definitions of some of the coastal engineering terms used in these volumes are
provided in Appendix A of Volume VIII. Volume III of the Shore Protection
Manual (SPM)_(U.S. Army, Corps of Engineers, Coastal Engineering Research
Center, 19773) provides a more comprehensive glossary. A bibliography of
computer programs and explanatory documents developed for the BEP and LEBS from
which the BPAS was derived is also provided.

II. SYSTEM OVERVIEW

1. Basic Input Data.

The BPAS computer programs were designed to edit and analyze survey data
defining beach profiles and laboratory surveys. The basic data consist of
pairs of distance and elevation measurements at stations along a profile line
and the profile shape defined at the beach (Fig. 1). As a general rule, field
surveys were made seaward from a semipermanent bench mark using a surveyor's
transit or level, leveling rod, and measuring tape or stadia board. Horizontal
distances were recorded from the bench mark, and elevations were recorded
relative to a standard vertical datum, such as mean sea level (MSL).

—— o ———————_———— —— - —————

Surveyed Points *

Auriliory Mark *

* Standard Surveying Terms

Figure 1. Essentials of typical profile survey.

After establishing the profile lines, careful surveys were made to obtain
the initial beach profiles; i.e., initial cross sections of the beach in the
direction of the profile line. In the field, periodic resurveys of each
profile line were made at intervals varying from hourly to annually, with an

3U.S. ARMY, CORPS OF ENGINEERS, COASTAL ENGINEERING RESEARCH CENTER, Shore
Protection Manual, 3d. ed., Vols. I, II, and III, Stock No. 008-022-00113-~1,
U.S. Government Printing Office, Washington, D.C., 1977, 1,2€2 pp.
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average frequency of 8 to 12 surveys per year. Recently, special emphasis has
been placed on obtaining surveys immediately before and after significant
storms. Laboratory data were collected periodically according to the desired
duration of the experiment.

Field data points have generally been recorded to the nearest foot (0.3
meter) of distance and the nearest tenth of a foot (0.03 meter) of elevation.
Future data collection will be to the nearest one-half meter of distance and 5
centimeters of elevation; however, the BPAS allows data collection and analysis
for field or laboratory model studies in either English or metric units.

The collected survey data were reduced and recorded on punchcards. Each
survey record, defining one survey of one profile line, contains identifying
information--locality, profile and survey number, date and time of survey,
vertical datum to which data are referenced (Table 1) and units in which the
data are recorded, and the distance and elevation coordinates. Appendix D in
Volume .VIII contains a listing of the survey data used to produce the sample
outputs in this report.

Table 1. Vertical datum codes.

Code Acronym Description

0 SWL Stillwater level

1 NGVD National Geodetic Vertical Datum
2 MSL Mean sea level

3 MTL Mean tide level

y MLW Mean low water

5 MLLW Mean lower low water

6 MHW Mean high water

T IGLD International Great Lakes Datum
8 LWD Low water datum

9 MLL Mean lake level

A User supplied Other

D Pier Pier deck (or rail) is zei1o elevation

2. The BPAS,

The BPAS computer routines read the beach profile data (collected in the
field or from the laboratory), edit the data, and perform requested analyses
(Fig. 2). The initial eciting routine, EDIT1, reads the input data file (Fig.
3) in the format described in Table 2 and performs a comprehensive edit. After
the errors detected in the input data file have been corre~ted, the data are
processed through the second editing routine, EDIT2, This program expects the
input data in the same format as described for the EDIT1 routine and it
performs a final edit and a preliminary analysis. The edited and partially
analyzed data are written into another file, the final data file, for further
analysis by the analysis routines. The final data file may be produced in one
of two formats. One format, described in Table 3, was designed for punchcard
or card image data (Fig. 4). The other (Table §) was designed for data
intended to be permanently stored on magnetic media; i.e., magnetic tape or
disk. In either case, the first record in the final data file is the header
record (Table 5) and the file should contain data from only one locality.




Collect Data

Encode Dote

Edit Dota
EDITI & EDIT2

Dota
File

¢

Position and Slope

8PAS Routine
ompute Shoreline

1) {
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Compute Yolumes

Module | SURVY2
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Compute Contour
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Figure 2. Beach Profile Analysis Systenm.
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Table 2. Format of data in input data file.

Position No. Entry description .
First card in each record .}
1-2 Locality code

3-5 Profile line number
6-9 Survey identification number
10-11 Card number (01)
12-13 Number of cards needed to complete the record
14-15 Year survey was performed
16-17 Month survey was performed
18-19 Day survey was performed
21-23 Hour survey was performed
2425 Minute survey was performed
26 (Input) vertical datum code (Table 1)
27-28 Abbreviation for units of measurement in which data
are recorded (FT, M, etc.)
31-35 Distance coordinate
36-40 Corresponding elevation coordinate
41-45 Distance coordinata
46-50 Corresponding elevation coordinate
51-55 Distance coordinate
56-60 Corresponding elevation coordinate
61-65 Distance coordinate
66-T70 Corresponding elevation coordinate
T1-75 Distance coordinate
76-80 Corresponding elevation coordinate
Second and following cards in each record
1-2 Locality code
3-5 Profile line number
6-9 Survey identification number
10-11 Card number
12-13 Number of cards needed to complete the record
14-19 Blank
21-80 Six distance and elevation coordinate pairs,

5 positions per coordinate, no decimals,

Note.-=The sign of the distance or elevation must be entered in the
leftmost position if used (i.e., positions 21, 31, 41, 51, 61, 71 for
distances; 26, 36, 46, 56, 66, 76 for elevation).

No decimals are entered; the placement of the decimael is defined

elsewhere, as explained in User's Guides.
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Table 3.

Format of final data file--card image data.

Position No.

Entry description

First card in each record

1-2 Locality code
3-5 Profile line number
6-9 Survey identification number
10 Card number (1)
11-16 Date of survey
17=-21 Time of survey
22-24 Number of coordinate pairs in the record
25-29 Minimum elevation this record
30~40 Blank
41-80 First four distance, elevation coordinate,
five columns each coordinate, no decimals!
Second and following cards in each record
1-9 Same as for first card
10 Card number (1-9, then A-Z)
11-80 Seven distance, elevation coordinate pairs,

five positions each coordinate

1Placement of decimal is defined on the header record (see

Table 5).

Note.--If there are exactly four coordinate pairs (first card only
needed, filled to position 80), the second and the last card in the

record mast be a blank card.

Table 4. Format of final data file, recorded

on magnetic media.

Position No. __Entry description
1-2 Locality code
3-5 Profile line number
6-9 Survey identification number
10-15 Date of survey
16-20 Time of survey
21=23 Number of coordinate pairs in the record
21-28 Minimum elevation on the record
29-35 Blank
36-end Distance and elevation coordinate pairs, five

positions per coordinate, no decimals

Note.~~Placement of decimal is defined on header record
(see Table S).
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Table 5. Format of the header record.

Position No. Entry description
1-2 00
3-5 Lowest profile line number in data file
6-9 Lowest survey identification number in data file
10-12 Highest profile line number in data file
13-16 Highest survey identification number in data file
17-19 Maximum number coordinate pairs required to define
any one survey
20 Number of places to the right of the decimal for
distance coordinates
21 Number of places to the right of the decimal for
elevation coordinates
22-23 Two-character abbreviation for units of measure-
ment in which data are recorded
2h-27 Four-character acronym describing the vertical
datum to which data are referenced
28-k49 Range of dates covered by data
50-80 Data description (31 characters) \

The fundamental computations performed by the BPAS anslysis routines are as

follows:

(a) Extrapolating shoreline position, if requested and required.
(b) Computing distances to given elevations.
(c) Determining the slope of the profile at the shoreline. \
(d) Computing the temporal mean of distances to a contour position
for a number of surveys of a profile line. =

(e) Computing the spatial mean of distances to a contour position
for a number of profile lines during a single survey.

(f) Computing the spatial-temporal mean of distances to a contour
position of a number of surveys of a number of profile lines.

{(g) Computing elevations at fixed distances.

(h) Determining the maximum and minimum elevations at fixed distances
along a profile line. , -

(i) Computing unit volume--above the vertical datum, below the
vertical datum, and within specified contour intervals.

e

{3) Computing the temporal mean of the unit volume for a number of
surveys of a profile line.

-rs

(k) Computing correlation coefficient, least squares regression
analysis and standard deviation.

1?7
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(1) Determining elapsed time in hours, days, months, or years.

These computations, described in Appendix B of Volume VIII, are the basis of a
comprehensive analysis of beach profile data. There are 12 basic cabular
displays and 13 basic graphical displays produced by the 5 analysis routines,

3. Hardware and Software Requirements.

The programs in the BPAS were written in extended FORTRAN IV and designed
to take advantage of processing features available on the Control Data
Corporation Cyber 176, 6600, or equivalent, computer. Such features include
the 10-character, 60-bit word size, the FORTRAN-calleble sort routine (inter-
facing with the NOS or NOS/BE operating system SORTMRG utility), and the
utility subroutines and functions DATA, TIME, EOF (to check for end of data
file), FLOAT, IFIX, ABS, MOD, and the meximum and minimum functions.

General processing requirements include the 500 series CALCOMP plotting
instructions, block data subroutines, ENCODE, DECODE, variable dimensions in
subroutines, 132-position line printer, a plotter, and up to 66,000 (decimal)
60-bit words of core. Also required are the capabilities to process variable
length records up to 635 characters long, to perform unformatted reads and
writes, to access up to 7 unique units for input and output, and to utilize
variable formats and variable input and output units in FORTRAN READ and WRITE
statements. .

The memory core and processing time requirements vary according to the
amount of data and the program being run; these requirements are discussed for
each program in the appropriate User's Guide. In the analysis modules, the
program dimensions, initially set to handle up to 150 surveys of 100 profile
lines defined with 60 coordinate pairs, are variable.

III. THE EDITING ROUTINES
1. EDIT1,

This program checks the input data file (Table 2) for two types of errors--

those which may occur when the data are recorded or encoded, and those which

may have been made by the surveyor. Although these conditions indicate
possible errors, not all of them indicate an error in all cases.

a. Recording or Preparation Errors:
(1) Imbedded or trailing blanks in a coordinate field.
(2) A blank coordinate field followed by more coordinates.
(3) A distance coordinate followed by one which is less.
(4) A negative elevation coordinate followed by a positive one.

(5) An undefined vertical datum code or a vertical datum code which
changes from one record to the next.
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(6) Day of the month which is less than 1 or greater than 31.

(7) 1Identifying information (i.e., profile or survey number, survey
' date and time, etc.) for a record changing from one card to the next or a
card which is missing or out of order.
(8) An hour of the day which is less than 00 or more than 23. (This
error check is suppressed when the data are for an experiment using total
hours elapsed as the time.)

(9) A minute of the hour which is less than 00 or more than 59.
(10) A month of the year which is less than 1 or more than 12,

(11) A year which is less than 31 or greater than 89 (arbitrary
limit).

(12) A data point which cannot be represented within the range of
the printer plot.

b. Possible Survey Errors. The expected values are supplied by the
user. These should be carefully chosen to reduce the error messages for data
not actually in error. Possible survey errors are as follows:

(1) An elevation change at the bench mark, or the first surveyed
point, between consecutive surveys of a profile line which is greater than
that expected.

T~ (2) A first surveyed distance which is farther seaward than expected.

(3) A last surveyed elevation which is greater than expected.

(4) An elevation change between two consecutive surveyed points which
is greater than expected.

(5) A distance from one surveyed point to the next which is greater
than expected.

c. The Output. For demonstration, errors were deliberately placed in the
input data to produce sample outputs in this section. The EDIT1 program will
produce one of three types of output--a full edit, a partial edit, or an ex-
tensive error summary:

(1) The full edit produces the following information for each record
in the input data file (Fig. 5) as well as a summary of the errors (Fig. 6):

{a) The record identifying information.
(b) The distance and elevation coordinsates.

{¢) A iine-printer plot of the distance and elevation
coordinates.

(d) A 1list of errors found in the record.
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{(2) The partial edit produces the same type of output as the full
edit (Figs. 5 and 6), but only for those records during which at least one )
error occurred. .
b
(3) The extensive error summary (Fig. 7) produces a listing of each
type of error that occurred, the profile line number and survey identifi-
cation number for which it occurred, and the total number of times it
occurred. No printer plots are output.

2. EDIT2.

Although the EDIT2 program performs some editing of the input data file,
its major function is to perform preliminary analysis, produce preliminary
outputs, and produce the header record (Table 3) and the final data file
(Tables 4 and 5). It may also be used to produce a final data file by updating
or extracting data from an existing file.

The printed outputs, all optional, available from program EDIT2 include:

(a) List of error messages.

(b) Tables of the maximum and minimum distance and elevation surveyed
at each profile line (Fig. 8).

(¢) Tables of the maximum and minimum surveyed distance and elevation
during each survey for all the profile lines (Fig. 9).

(d) Overall maximum and minimum distance and elevation.

(e) Table of the surveyed distance and elevation coordinate pairs
(Fig. 10).

(f) Table of the number of surveys taken at each profile line during
each month of each year covered by the data (Fig. 11).

IV, THE ANALYSIS ROUTINES

After editing is completed, the data on the final data file may be proc-
essed through the selected analysis routine. The analysis part of the BPAS
is composed of a main routine and several subroutines; the subroutines called
during program execution depend on the analysis to be performed. The initial
routines, those which read the options, specifications, and data and prepare
the data for final analysis, are processed regardless of the analysis to be
performed. These routines will be referred to as the BPAS routines and each
set of subroutines required to perform a specific analysis will be called an
analysis module and referred to by the appropriate name:

SURVY1--Produces various tabular and graphical displays of beach pro- ~ -
files. :

SURVY2--Produces various tabular and graphical displays of beach
contour position changes.

BEACH-~-Produces various tabular and graphical displays of beach shore-
line and volmetric changes. o

s
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MAXIMUM AND MINIMUM DISTANCE (FY)/ELFVATION (FT ABOVE

SURVEYS UF LINE 10 AT TEST BEACH

SURVEY DATE MIN X
Povaad® LE L 1 J Seeoen
1 6JANTS 0,0
H IMARYS 0.0
3 284FRTS 0.0
[ 2JUNTS 0.0
S 2JULTS 04,0
[ (213041 0.0
Y 280CT7S 0.0
8 26NUVTS 0.0
9 SJANTS 0.0
10 11MARTS 0,0
tt TAPRYS 0.0
12 9JUNTS 0.0
13 8JULTe 0.0
14 2718EPTe 0.0
1§ 16DECTS 040

FOR ALL SURVEYS 4T LINE 10

MIN X MAX X MIN v MAX Y

Cep®ne LT XX ) LA A X T ) cEoewN
0,0 400.0 3.6 21.7
COMMON | ANDWARD RBOLIND 18 0.0

COMMON gFAWARD BOUND 18 3%0,0

MAX X

371.0
364 ,0
379.4
383,0
362,0
382,0
397.0
382,0
392,0
380,0
400,0
390,0
350.0
372,0
“oo .0

MSL) FUR

MIN Y

-2lu
“2.0
'2.0
'2.0

0,0
«2,7
3,1
=2,A
=3,4
-2.0
'206
'3.2
2,8
w2,
2,0

MAX Y

21.6
21,4
214
2146
21.7
21,9
2144
21.4
21,3
21.6
2346
21,5
20,8

Figure 8. Sample EDIT2 output--maximum and minimum distances,
elevations at a profile line.

MAXIMpM AND MINIMUM DISTAHCE (FT)/ELEVATION (BT ABOVE

LIMNES NURING SIIRVEY 1 AT TEST HEACH
| THF DATE MIN X
—-—- -~ L X1 ) rY 2 LR ]
1 0JANTS 040
° 6.JANTS 0,0
3 0JANTS 0.0
u 6JANTS 0.0
S bJANTS n,0
& 6JANTS . 040
4 6JANTS 0,0
[ 6JANTS 0,0
L4 &JANTS Ne0
1o 6JANTS 040

FOR ApL LINES DURING SIRVEY 1
MIN X MAX X MIN ¥ MAX Y

0,0 371,0 ®2,6 24,6

Figure 9. Sample EDIT2 output--maximum and minimum

elevations during a survey.
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MAX X
196,0
250,0
30040
24,0
353,0
369,0
360,90
3188,0
362.0
371,0

M8L) FUR

MIN ¥
2.0
2.3
*2,0
=240
~2.0
=242
"2.6
“2,0
2,3
2.4

MAxX ¥

[ 3 L L X )
24,6
20,9
18,5
22,7
23.1
19,3
22,3
22,2
22,7
21,6
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VOLCTR--Produces various graphical and tabular displays of unit volume
changes between specific contours for consecutive surveys.

ELVDIS~-Produces graphical and tabular displays of elevation changes
at fixed horizontal distances on a profile line and the maximum and minimum
elevation at fixed horizontal distances on a profile line.

A set of options (Table 6) was developed to give the user greater flexi-
bility in the processing of the data. Each option applies only to appropriate
analysis modules; however, any option provided during processing of a module
not requiring them will be ignored. There is a suitable value, the default,
given each option which will be used when the option is not provided. The
specifications consist of items which are unique to each analysis module.

These provide such information as desired output formats, processing specifica-
tions, which analysis module is to be processed, and which outputs are to be
produced. The only specifications required are the analysis identification and
output selection; all others will be set to a suitable value if not provided.
The specifications and their default values, as well as available options, are
discussed in detail in the appropriate User's Guides.

The data for which the BPAS was designed consist of beach profile data and
the computations performed deal mainly with shoreline position changes and
changes in unit volume above the vertical datum. This places the following
restrictions on the data which can be processed by the system:

(a) Each survey must begin landward of the shoreline position.

(b) Distances to each successive surveyed point must be greater than
or equal to the distance to the previous one.

Based on these restrictions, there are three types of profiles which can be
analyzed by the system:

(a) Type 1. The profile extends from a point landward to a point
seaward of the shoreline.

Shoreline

/\ Verticol Dotum

(b) Type 2. The profile extends only to the shoreline or the
shoreline position can be extrapolated.

Shoreline

Vertical Datum

28




Table 6. Analysis options and their defaults.

Option

Default

Name of input horizontal datum
Name of line surveyed

Format of time on outputs
Acronym for output vertical datum

Adjustment to be made to vertical coordinates
to orient them to cutput vertical datum

OQutput horizontal datum

Amount by which horizontal coordinates must
be adjusted to orient to output horizontal
datum for each profile line

Unit volume to be used in computing changes
in unit volume above vertical datum

Landward bound to be used in computing unit
volume above vertical datum for surveys at
each profile line

Unit volume to be used in camputing changes
in unit volume below vertical datum

Seaward bound to be used in computing unit
volume below vertical datum for surveys at
each profile line

Description of date, for use in titles
Linear units in which output is to appear

Conversion factor to change input linear
units to output linear units

Cubic units in which output is to appear
Conversion factor to change square ocutput
units to cubic output units

Should the distance to shoreline be
extrapolated

Minimum elevation from which extrepolation
is considered valid

Format in which the finel data file is to be
read

Bench wmark

Profile

No time appears

As read from header record

0.0

Shoreline position during first
survey of each profile line
Distance to shoreline during

first survey of each profile line
Unit volume above vertical datum during
first survey of each profile line
Distance, at or landward of input
horizontal datum, in common to all

surveys of profile line

No unit volume below datum computa-
tions will be performed

None

As read from header record

As read from header record

1.0

Cubic yards per foot if linear output
is feet; cubic unit per unit otherwise

1/27 if output units are feet,
1.0 otherwige

No

0.0

Read data as formatted in Table &
if input 18 card image; otherwise
as in Table §.
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(c) Type 3. The profile does not extend to the shoreline and the
shoreline position cannot be extrapolated.

Vertical Dotum

1. The BPAS Routines.

These routines, common to all the analysis modules, read the option and
specification cards, set suitable values for any not supplied, and produce a
printed output of the options (Fig. 12) and specifications (Fig. 13). The user
may opt to halt execution after these values are printed in order to verify and
correct or change selected options and specifications. If execution is not
halted, these routines go on to read the final data file, perform preliminary
analysis and data preparation, create an interim data file, and call the
appropriate analysis module.

The preliminary data analysis and preparation for each record include:

(a) Determining whether or not the shoreline position can be defined
and if defined, computing the distance to the shoreline position and adding
the position as a surveyed point.

(b) Determining whether the shoreline position was extrapolated and
setting a flag if extrapolated.

(c) Computing the slope of the beach at the shoreline.

(d) Computing or finding the adjustment to be made to the distance
coordinates to orient the coordinates to the selected output horizontal
datum.

(e) Making any requested adjustment to the elevation coordinates to
orient coordinates to the output vertical datum.

(f) Converting the distance and elevation coordinates to the
requested linear output units and appropriately placing the decimal in the
units.

(g) Determining the maximum elevation surveyed for each record.

(h) Computing the time elapsed since zero time in the appropriate
units (hours, days, months, or years).
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(1) Converting the date and time read from each record into the
appropriate format for output.

(J) Determining whether records should be eliminated from further
processing.

No changes are made to the data in the final data file read by these routines.
The data are altered appropriately as they are read and for each record
qualifying for further analysis, the following is written into an interim data
file:

(a) The profile line number.

(b) The survey identification number.

{c) The date and time of the survey (alphanumeric).

(d) The number of coordinate pairs (adjusted to include a coordinate
pair identifying the shoreline position if it could be computed).

(e) The subscript of the coordinate palr identifying the shoreline
position (if position exists).

(f) A flag indicating whether the shoreline position was
extrapolated.

(g) The slnpe of the beach at the shoreline.

(h) The time elapsed since zero time.

(1) The year of the survey (numeric).

(3) The month of the survey (numeric).

(k) The minimum and maximum elevations in the record.

{11 The amount by which each distance coordinate was adjusted to
orient the coordinate to the output horizontal datum.

(1) The adjusted distance and elevation coordinates.

The following pages provide a brief description of the processing and
computations performed by each analysis module and the outputs they produce.
It 1s stressed that these routines process data from the interim data file as
created by the BPAS routines. All required adjustments will have been made to
the distance and elevation coordinates before they are analyzed further. Also,
some of the data may have been.eliminated by the BPAS routines because further
analysis is not poasible and more may be eliminated by the analysis routines.
When data are eliminated from processing, a message is written to explain which
and why.

Some of the graphical displays have elapsed time on the horizontal axis.

The user may have time displayed as hours, days, months, or years (Fig. 14).
When months are chosen, 1 year of data will be displayed on each plot and
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Figure 14, Types of time-elapsed axes available for graphical dispay
enough plots produced to display an entire range of data. Otherwise, the en-
tire range of time covered by the data will be displayed on each plot. Also,
some of the outputs display changes, described as a change from some reference
value or a change from one survey to another. When changes are displayed, the
reference value or the value during the earlier survey is subtracted from the
value found during the current survey; a negative change suggests an erosional
condition and a positive change suggests an accretional condition.

More detailed information concerning processing options and specifications
and output selections and specifications is given in the appropriate User's

Guides.

2. SURVY1.,

This module does no data analysis other than that performed in the BPAS
routines. It simply reads the data from the interim data file, sorts them, and
produces the following outputs:

TABLE1~-Distance to and slopé of the profile at the shoreline for each
survey of each profile line (Fig. 15).
KLJ RUN  01/21/81 AT 09,531,183, PaGt t

DISTANCE TO AND SLOPE 4T MSL FOR SURVEYS OF LINE | AT TEST BEACM
5JANTS/1000 = ISDECT6/0900

HORIZONTAL palTus 1S
THE SHORELINE PUSITION UM

$JaNTSsi00n
DatE TINt DISTANCE(FT) 10 Mg SLUOPE AT M8
6JANTS/1000 0,000 e, 118
INARIS s 10 [P 2] e 113
204PRT%/11 00 12.714 e, 184
QJUNTS /110y 21330 PYT]
QJULIS /1000 34,932 e, 129
IBEPTS/1%00 89,714 a,11?
280¢cT IS /07100 o, 30 ., 041
2SNOVIS /L) ng 32,303 .,133
SJANTa/ 11 nn 3%.139 R
11"8RTA/0800 274210 e,nt2
0aPRTe/ 400 Suy7ta -,118
8J1INTH/Y 30p 13,509 -,19%
TJub¥as1200n 310,338 -, 118
2TSEPTO/0V00 272508 -, 500
ISNECTIN/0V0p 104159 -, 072

Figure 15. Sample SURVY! output-~TABLE1,
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PLOT1-~-Distance versus elevation plots of surveys of each profile line
(Figs. 16 and 17). Up to 10 surveys of a profile line may be displayed on

a single plot.

PLOT2-~Distance versus elevation plots of profiles during each survey
(Fig. 18). Up to 10 profile lines may be displayed on a single plot.

PLOT3-~Distance versus elevation plots of consecutive surveys of
profiles (Fig. 19). Comparative displays of up to 10 profile lines
surveyed during consecutive surveys may be displayed on a single plot.

3. SURVY2,

Module SURVY2 reads data from the interim data file, then computes the dis-
tance to predefined contours, changes in contour position, and mean contour
position for a number of profile lines during a given survey or for a single
profile line during a number of surveys. If specified, the module will also
compute and display the least squares fit regression line and correlation coef-
ficient for distance to shoreline versus elapsed time. Outputs produced by

SURVY2 are as follows:

TABLE2--Distance to selected contour positions during each survey of
each profile line (Fig. 20). The seawardmost position is listed but in
case of multiple intercepts, more landward positions will also be listed if
requested (Fig. 21). The mean contour position and the percentage of the
surveys for which the contour was defined at each profile line ere dis-
played. This table will also display the correlation coefficient, the slope
of the regression line and its intercept for the shoreline position versus

time.

TABLE3-~Change in distance to the seawardmost contour position from
one survey of a profile line to the next (Fig. 22).

TABLE4--Change in distance to the seawardmost contour position from a
specific survey of a profile line to each other (Fig. 23).

TABLES~-Average position of the seawardmost contour intercept at all
profile lines during each survey. Also, the mean position of the contour
at all profile lines for all surveys and the percentage of the surveys for
which each contour was defined (Fig, 24).

TABLE6~-Change in average position of the seawardmost contour
intercept from a specific survey to each other (Fig. 25).

TABLE7--Change in average position of the seawardmost contour
intercept from a specific survey to each other (Fig. 26).

PLOTU-~Distance to seawardmost contour intercept versus elapsed time
(Pig. 27). Up to 10 more landward, multiple intercepts will also be
displayed if requested. The seawardmost intercepts are displayed with a
solid line, the multiples as scatter plots. A special version of this
output will generate plots of shoreline position only (Fig. 28). The
distances to the position of up to 12 contours for each survey of a profile

line will be displayed on each plot.
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Figure 16.

B

EACH

Sample SURVYl output--PLOT1 (with offset).
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Figure 17. Sample SURVYl output--PLOT1 (no offset).
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Figure 18. Sample SURVYl output--PLOT2 (with offset).
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Figure 19. Sample SURVY1l output--PLOT3,
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VERTICAL DATUN 18 ASL
HOR[ZONTAL OATUN 3
A en, 4 oanm m, wa & S THE SHORELINE POSITION ON
8JANTS/1000

[N

.

+ +  ORATA NISSING

b
-200

L -]
? CONTOUR MULTIPLE
- INTERCEPY
12.00 M
- 10.00 x
Iy - 8.00 v
-8 §.00 »
wTr 5.00 x
8 4.00 .
L3 3.00 0
2
o
(-3 2.00 »
i 4
V/A\ 1.00 ‘

180 380 §40 720 800
ORYS., 6JAN?5/1000 -~ 1SDECI8/0900

CHANGE IN DISTANCE TO CONTOUR P 0
PROFILE LINE 2 TEST BER@SITI NS AT

‘ Y 02/28/81 18,17.46.

Figure 27. Sample SURVY2 output--PLOTh (with position of
multiple contour intercepts displays).

VERTECAL OATUM IS5 ASL
HOR1IONTIAL 0ATUA I3
THE NEAN SHORELINE FOIITION
SUANTS/ 10.00-180FC76/ 9.00

< 0ATA RI3SING

— -
30

20

io

CISTANCE (FT)
[

a 100 200 so0 wo  8ou %00 700 800
onYs. sJ»uvs/ 10.00-180EC78/ §.,00

CHRNPGREOFXI L€n hﬂ.NCZE TTEOS Ts%éﬂclkl NE AT

L] N//8 10.40.07.

Figure 28. Sample SURVY2 output~-PLOTY4 (shoreline only).

’ 47

SR T e @y ot S . ———— s et o o i o e o



PLOTS5--Distance to the seawardmost intercept of selected contours
versus elapsed time (Fig. 29). The special shoreline position plot is also
available for this type of plo: (Fig. 30). The distance to the position of
a single contour during surveys of up to 10 profile lines may be displayed
on each plot.

4, BEACH.

This analysis module reads data from the interim data file and computes
common landward and seaward boundaries for all surveys of each profile line,
unit volume above and below vertical datum, and changes in unit volumes and
shoreline positions from the previous and reference values., It will also
compute correlation coefficients and the slope and intercept of the linear
regression line for unit volume and shoreline position changes. Outputs
include:

TABLE8--For each profile line (Fig. 31):

(a) Distance to output horizontal datum from input horizontal
datum.

(b) Distance to mean shoreline position from output horizontal
datum.

(¢) Mean unit volume above vertical datum.
(d) Mean unit volume below vertical datum,
(e) Boundaries for volume computations.
Then, for each survey of the profilz line:
(a) Survey date and, optionally, time.
(b) Time elapsed between surveys cf a profile line,

(c) Distance to shoreline position from the input horizontal
datum.

(d) Distance to shoreline position from the output horizontal
datum,

(e) Distance to the shoreline position from its position during
the previous survey.

(f) Total unit volume above vertical datum.

(h) Change in unit volume above vertical datum from one survey
to the next.

(1) Items f, g, and h are also displayed for unit volume below
vertical datum when the option for such computations has been
selected.
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DISTANCE ( M)

VERTICAL OATUN 18 RSL

o .
HORIZONTAL OATUNM 13
THE SHORELINE POSITION ON
SJANTE
g
1
LINE | 9 OFFSEY 10.0 )
S
[ 8 9
a ——__——_——_———b——~‘\\§\~§\\‘—_"‘\\\\\\\\\\\\-—-__—_————_“
>
]
[ 10
Q
-
1 A . i e

S— A A ' i k. ¢ — v )
JAN FEB MAR APR MAY JUN JUL AUO BEP OCT NOV DEC

1818
CHANGE 1IN DISTANCE 70 3 # CONTCUR POSITION FO
2 PROFILE LINES AT TEST BEACH ! R

L) O4/14/92 09.44.40,

Figure 29. Sample SURVY2 output--PLOT5.

o
4 VERTICAL DATUM IS nsL
HORIZONTAL OATUN I8
THE SHORELINE POSITION ON
SJAN?E/1000
(-]
(-]
-t r \\
~ OATA HISSING
° LINE (1 OFFSET 25.0 FT)
w L

1

CISTANCE (FT)

] 180 3so §40 120 f00
OAYS. @6JAN76/100C - 160€776/0900

CHANGE IN OISTANCE T0O_SHORELINE FOR
2 PROFILE LINES AT TEST BEACH

L] 02/11/781  1€.18.49.

Figure 30. Sample SURVY2 output--PLOT5 (shoreline position only).
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In addition, when the TABLESA specification (Fig. 32) 1is selected, the
following will be computed and output for each profile line:

(a) Correlation coefficients for change in unit volume above the
vertical datum to change in shoreline position from (1) the values
during the previous survey and (2) the selected reference values.

(b) Correlation coefficients for change in unit volume above the
vertical datum to change in unit volume below the vertical datum from
(1) the unit volumes during the previous survey and (2) the selected
reference unit volumes.

(¢) Equation of the least squares fit regression line for change
in shoreline position versus elapsed time.

(d) Equation of the least squares fit regression line for change
in unit volume above the vertical datum from the selected reference
unit volume versus elapsed time.

(e) Equation of the least squares fit regression line for change
in unit volume below the vertical datum from the selected reference
unit volume versus elapsed time,

PLOT7--Change in unit volume above the vertical datum from the
selected reference volume (vertical axis) versus elapsed time (horizontal
axis). Each profile line is represented on a separate plot (Fig. 33).

PLOT8--Same as PLOT7 except that change in unit volume below the
vertical datum is on the vertical axis (Fig. 34).

PLOT9--Change in unit volume above the vertical datum from one survey
of a profile line to the next (vertical axis) versus change in unit volume
below the vertical datum from one survey of the profile line to the next
(horizontal axis) (Fig. 35). This is a scatter plot and up to 10 profile
lines, each represented by a different symbol, may be displayed on a single
plot.

PLOT10-~-Change in unit volume above the vertical datum from one survey
of a profile line to the next (vertical axis) versus change 1in shoreline
position from one survey of the profile line to the next (horizontal axis)
(Fig. 36). This is also a scatter plot. Up to 10 profile lines, each
represented by a different symbol, may be displayed on a single axis.

5. VOLCTR.

Module VOLCTR reads the data from the interim data file, determines common
boundaries for consecutive surveys of a profile line, and computes the change
in unit volume within established horizontal segments of the profile from one
survey to the next. A schematic of a segmented profile is provided in Appendix
B (Fig. B-6), Volume VIII., These data are then sorted by survey pair and
changes within the segments compared for all profile lines surveyed during the
consecutive surveys; the average change (unweighted), total change, maximum
change, and standard deviation of the unit volume change are computed for each
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PLOTT.
2ERO YOLUNME RBOYE 13
THE UNIT VOLUNE ON
20JUL77/1000

UNIT VOLUNE (YD3/FT) ABOVE NSL

-15

-25

A 1 i 4

— s : 2 z —
FEB MNAR APR NAY JUN JUL AUG 3EF OCT NOV OEC
1978

UNIT VYOLUME CHRANGES TFl'JR PROFILE LINE 68 AT

UNIT VOLURE (YDI/FT] BELOW n6L
-20 30 §6 00 106 130

-46

~10

TEST BEACH

nAM 02/31/81  16.51.22.

Figure 33. Sample BEACH output--PLOTT.

PLOTS.
RQ VOLUNE BELOM 18
THE UNLT VOLUNE O
200¢777/15800

[y 180 270 389 450 §4G 820 120
ORYS. 27JUL77/1400 - 22nAR79/1618

UNIT VOLUNE CHANGES FOR PROFILE L
BT TS L INE 69 AT

e SR/LI/81 17.98.87.

Figure 34, Sample BEACH output--PLOT8.
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BERCH ANO NERRSHOBEIUNIT

CHANGE [N UNIT voLunE (Y03/FT) ABOVE nsL

CHANGE IN UNIT VOLUNE (YD3/FT) ABOVE nsL

10

15

10

-10

-15

-20

: PLOTY
LINE
| . (1.}
w i ®
: o
o._.__.a_m _______ _1____29_5 ______
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1
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b ) O
|
2 Lo
v I
)
w i
n - — - —— ‘
~100 -1 -§0 -28 Q 25 §a k3 100
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VOLUME EH?NOES BETWEEN SURVEYS
FOR 1 qr LE | INE RT TEST BERCH
27JUL77/ 14.00-228RR79/ 15.28

—

L] 08/03/01 09.4%.08.

Figure 35. ©Sample BEACH output--PLOT9.

PLOT10.
VERTICAL OATUM IS nsL
1
|
)
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: X ¢ T §
x g X ¢ Y s
| z 'y s
© X x 4
L | L g + 3
v e gt & O° x o+ 3
!ﬂ;Y tb uj
* QPQQ?JE
x fz%%hwp* KTy
u] X a IP;’ A
¥ g By v 1572
X Z s 4 x
¢ a
o X !
X*A 3§P {
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jul i
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+ |
i
|
|
|
b !
|
¢
!
{
A . 1 ) N ,
-48 -30 -1§ [ 15 10 45
CHANOE IN SHORELINE POSITION (FT)
SHORELINE AND UNIT VOLUME CHANGES BETWEEN SURVEYS
FOR 10 PROFILE LINES AT TEST BEACH
6§ JANTS/ 10.00-16DEC76/ 9.00
L Q9/06/8) 13.14.368,

Figure 36. Sample BEACH output--PLOT1O.
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segment. The total, average, standard deviation, and maximum of the positive,
negative, and total unit volume changes for all segments of each profile line
are also computed. Outputs from this module include:

TABLE10--Total unit volume above and below the vertical datum for each
survey of each profile 'ine and boundaries, unit volume within established
horizontal segments for corsecutive surveys of the profile line, and
changes in these unit volumes, total unit volume within the applicable
segments for eacnhh of the two surveys, total change in the unit volume, and
the "fmdaries for the unit volume computations (Fig. 37).

TABLE11--Unit volume changes between consecutive surveys for the
profile lines surveyed during both surveys (Fig. 38). TABLE11 contains:

_ (a) Contours bounding the horizontal segments within which the
unit volume changes are computed.,

(b) Profile line number and change in unit volume in the
established segments for the profile line.

{(e¢) Total unit volume change at each segment for all the profile
lines,

(d) Maximum change ir magnitude, at each segment for all the
profile lines considared.

(e) Averagze change within each segment for all profile lines.

(f) Standard deviation of the change within each segment, all
profile lines.

(g) Percentage of profile lines for which there were sufficient
/ data to compute a change for each segment.

(h) Total positive change at each profile line (sum all seg-
ments); sum, maximum, average, and standard deviation of these for all
profile lines.

(i) Total negative change at each profile line (sum all seg-
ments); sum, maximum, average, and standard deviation of these for all
profile lines.

(J) Total change at each profile line (sum all segments); sum,
maximum, average, and standard deviation of these for all profile
lines.,

PLOT11--Change in unit volume from one survey of a profile line to the
next (vertical axis) versus horizontal segment within which the unit volume
change was computed (horizontal axis) (Fig. 39). Up to 10 comparative sets
of surveys at a single profile line may appear on each plot.

PLOT12--Change in unit volume from one survey of a profile line to the
next (vertical axis) versus horizontal segment within which the unit volume
change was computed (horizontal axis) (Fig. 40). Up to 10 profile lines

' surveyed on both surveys may be displayed on each plot.
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6. ELVDIS.

This analysis module computes maximum and minimum elevations at fixed
horizontal distances along a profile line. These may be computed as the
maximums and minimums for all surveys of the profile line or for each year.
The elevation at fixed horizontal distances is also computed. Outputs are:

TABLE18~-Elevations at fixed distances along a profile line (Fig. 41).

TABLE19~-Maximum and minimum elevations at fixed distances along a
profile line, yearly or for all data (Fig. 42). The date the maximum and
the minimum occurred is also displayed.

PLOT19--Elevations a. fixed distances along a profile line (vertical
axis) versus elapsed time (Fig. UY3). The elevations at up to 12 fixed
distances during the surveys of 1 profile line only are displayed on each
plot.

PLOT20-~Maximum and minimum elevation (vertical axis) at each distance
(horizontal axis)along a profile line (Fig. 44). Maximums and minimums may
be yearly or for all data, but only one profile line may be displayed on
each plot.

V. CONCLUSIONS

This volume has presented an overview of the BPAS, the input expected, the
editing performed, and the outputs available. The programs were designed to
provide a thorough edit and a comprehensive, fundamental analysis of coastal
profile data.

The analysis routines provide a fairly complete picture of changes at study
beaches and were designed “o help in answering the following coastal engineer-
ing questions:

(a) What are the appropriate frequency of surveys and the
appropriate ruwber and spacing of profiles needed to obtain a useful
picture of beach changes at a given locality?

(b) What is the extent of normal erosion and deposition cycles
of beaches?

(c) At what point does erosion begin to affect the safety of
nearby communities?

(d) How do changes on one beach correlate with changes at the
same time on another beach?

(e) What are the long-term trends in beach erosion or accretion
at the study beaches?

(f) What is the effect of shore protection structures on
adjacent beaches?

61

o e @ e S e ——— e S s 1 Sy o T—— " et . < o = —at o = et o e ee e .



(St . e T e T e e e e v e o = At S e e e

*TIIAVI--3ndyno SIGATH 3Tdweg Ty SInITd
recp2 1831 98’y 91y so°2e
(1841 onest 20 os‘e
an'ne oneit Li°g 11°2e
genz  22°1) on°e on‘2e
IR L s 11

nL*ne ettt (9 te
0s°*n2 09°1t 20°g 26'le
enen? 04 10°2e
soon2 on°2 N
shong {10 0z le
goong 18°¢
cEond 16°2
€rone T3
1M 11 ”w*
{34 1] 00°0
ongeows oovndes ryr 1 rl} (1 11Ty LI T 11 1) -8 Y I 11 1] aSeeNas
00°00ns y0'0GEe 00°00f= 00°0g2* 00°002% 00°0§1e 00°00%= 00°0§s 00°0 00°0%

0060/92330S8t = 000V/SinV( Y
MIV3IO 1831 LV

V0a0/9433058
Voa0/9Llg38i2
(TY IVATRNNE
vogI/9UNnee
Voni/9 ndve
Vpg0/9%Luvwtt
Vot11/79invrs
0g11/79LAONS2
lecle 004076443002
Vogi/79Laise
Vooi/SLINe?
Vot I/Sinnpe
Oot1/5Lndved
Vott/8duvng
VoOI/8INYIO
aesagoas owsasss

oveon} 00t 0%t (14) AINVLSIO

Voot/einvre
N NUTAISOd ANTIINOME INY
1 wnlvY Vv INOZINONM

i INIT 371408d ONOTY SIINVISIC 03T4I1I348 LV (18w 3A0AY 14) SNOTLIVAITI

1 19v4 *22%2n°GY iy I9/dl/20 N YW

62




-

004078812002
00£0/641002
0021794 gL

oo21/0Ln, ¢

CUET/9LiNNpR

0US1/79LNNrR

00gi/79innpe

00t1/7SLMYus

0001/SLNYP9

00OL/SiNYIO

0001/SL v (9

000(/SiNYI9

0060/94330613
006079123081
0060794330618
006079433061
ovti1/sluvns

000t1/SiNvre

0001/SINY9

001t1/8L4NNP2

0ott/sinnge

00§8/94NNTp

0060/9L423061
0011/688Ndv02
0UO0L/piNYLS

0Ut1/SLA0ONS2
0011/SLAONS2
000t1/SiNVIO

InlL/73iva

Jyvg *22*2n*Sst Ly

6 TTTIVI-—3ndano SIAATH aTdwsg ‘gt andig

£9°1e
22%1s
0%°¢e
99%2e
[ 1A L]
91%2e
8% 1e
00°2s
2€°1e
6l%e
ne’
§0°2
042
ni'g

NOTAYAITNY WNWINEW

0060/9£330S1

Tw/81/720 n~iy HYN

0040/64432008
0040/8442008
0040/8442002
0040/844002
0040/841d002
0040/8442008
006176443
0051/5Ld3
006178443
0061/54430
008178443
00S1/6L4280
0011/54A0NSE
001t/84A0NSER
00st/784d306
0051/64439
00L0/8442002
0051/64d386
0ont/eiudve
0011/84A0NSE
002is794004
0021/940p4
00g1/704NN(e
00E1/0LNNPE
002870400
0080/9£23088
0060/9423068
0081/64A0NSE
Intizalva

€9°1a
22%1e
§9°e
9%G°s
in's
22°%.
£’
ot
1geg
9°n
158°S
99°y
09,
01°%
§2%
sttot
08’01
0s8°01
26°01
08’11
ocL°ey
osnt
069y
1et02
00°s2 s2ante
ngt22 YA 130
ANt a2%go1le
onet YA AL
NOTLAvYAZII whWIXWYNW (i4) 33nviRIO0

Vo0L/8LNTYIe
NO NOIAISOd INIVIUOWHE 3wy
81 wnivY WINOZINOM

0001/SiNvY Y

MIv3g 183} UV
INTT AT doud INOIY SIINVISIO 031410346 LV (186  FA0BY 147 SNOTLYAIIA WiWINIW ONY wAWIRYW

”
-

sy Bl i3

EPY




ELEVATION (FT)

-16

-10

26 20 16 10 6

VERTICAL OATUN I3 n8L
HORI2ONTRL ORTUN I8
THE SHORELINE POSITION ON
8JAN7§/10G0

. DATA N1B3ING

OISTANCEIFT)

§0.00

0.00

:\-—'————-\——-———\ ~100.00

_— e —— ~160.00

Y

0 50 180 270 ) 450 540 630 720

ORYS. GBJANIE/1000 - 160EC76/0900

CHRANGE IN ELEVATION FOR PROFILE LINE 1 AT
TEST BEACH

Figure 43. Sample ELVDIS output~--PLOT19.
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(g) What is the optimum design beach profile which could be
reasonably constructed and maintained to provide storm protection and
recreation?

(h) What is the optimum season and method for beach-fill
placement which will maximize residence time of nourishment material?

(i) How well do other methods, such as remote sensing, quantify
beach change?

Although the editing provided by the BPAS may be considered complete, this
is never the case for the analysis functions. Already well into the develop-
ment stage is a sixth analysis module, MEANS, which computes and displays the
mean monthly and annual unit volume and shoreline position. It is anticipated
that more analysis modules will be added to the system and, when they become
operational, User's Guides will be published. The potential user should be
able to use the information in this first volume to determine whether any of
the existing editing and analysis functions provided by BPAS are of use. Once
the applicable routines have been chosen, the appropriate User's Guides may be
obtained to give complete processing ‘nstructions as well as the options and
specifications available for each rc..tine.
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